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(54) SEMICONDUCTOR DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
having a package structure capable of reducing the mounting 
resistance. 

SOLUTION: First metal members (lead terminals 5, 6) are connected 
to a first electrode (a source electrode 2) of a semiconductor 
element (a semiconductor chip 1) via first metal bodies (Au bumps 
8) including a noble metal, and a second metal member (a die 
terminal 7) is connected to a second electrode (a rear electrode 4) 
via second metal bodies (plated with noble metal 14 and Ag 15). 
Thereby, a drastic decrease in the mounting resistance such as 1 m 
. or lower can be achieved. 
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[B#*l] BE¥»#S«©BBK:Bi: 

wen*jgi ©tit. wis*i»#i6«<z>*HCKite. 
naBaoBafcfcBTs^BfcB^i:. 
beb i ©Ba»c»B;*ft*B 1 ©bbbw*. 
BEB2©BaK»«;**a*B2©Bs»#£. sb 
x., 

web i ©ma £ beb i a<B i ©»&b 

e*t»» i o*»*s*^bT»«sn. BEB2QB& 

<hBEB 2 ©&JKB** <k#B 2 ©*&B£^tfB2 ©£ 
B#£:fr LTSSSns £ <h Sftltt5¥*#il. 

#>©beb i ©BB««©«B«#Rtf beb 2 ©&s 
«*to*iB»«-**»ra i;¥iBrt tffin-r * n t *b»£ 

[B#B3] B#BlSfctt2fciSHT, MEBlOB 

s#a<. beb 1 ©««*fcttBEB 1 ©BB«tta*s 

B. 

[ttBB4] |«ai*fttt2l:6l ( >T, BEBlOB 

jg^At. beb 1 ©BBSfcttBEB 1 ©bbsm**^ 
Bm*-*«»©BiBtt««'T?*?>, mettRoftfiwi 

BEBl©«a£BEBl©BK««£:©«^B 

Bat-rsBBttBB. 

beb 1 ©B«««©«£«BK:*BRBa«RW-sns 

[fir*3R6] »*iiifctt2i:6i»T. beb2©& 
mm*. BEB2©ma£BEB2©&sgw,t©}g-er 

B. 

i»#B7] it*fli6»=*i»T, be&sji;&<beb2 
©*«<z>»£«B«&tf beb 2 <D&mm4<Dm-e?mm 

[«#B8J »*3S6lc*5^T, BE&BB**fl&S£ 
£/£#<i:-r-2>HfgBS4 0 OtJltO&AlTtiCi 

[»*«9] IMWUCB^T, BEBlOBRBtt 

a*, mebi 

U BE««C©«#©****. fl-SBIE^ 

B^£BEBi&tfB2©BB««<!:*BH-r*ie»# 

*#U BEBl©&SB#K:*5tt-SBEBl©ttB<!: 
©«£B©Bo5a<, n«E*i»«-r*fc«>©BttlSB» 

[»#Bl 1] B*B1 ttE****?© 



BEB"&BffliJ*<lH]Bfl2fiKS-eab 0 . BEB l oil^i 

m=Ftmmm 1 RtfB2©&JS^$*<fc£»ffiT£|&B# 
05 SBU BEB2©&JgglW::*3tt-5BEB2 ©nat 

ros&iroii^. *«E«£»tt-r*fc«>©«mai5# 

io bn5^2rofii$ft5¥^ft. 
beb i ©Bsic&BsnsB 1 ©bbb»£. 

MEm2©ttffl=»ie3n«B 2 SB 
BEB 2 ©mat BEB 2 ©BBffl« t**BBBS*tr 

is ^si^Ltftii^n, 

fflK&Mfltf. ffiKB 2 ©BffOttft&B&tfMEB 2 
©BMf^aBBBBKKtt&nsJIBMBS^lctt 
*bfct><0Tr»act*»«fr**»#BB. 

20 Kw-5n*Bi©««£. BEB&ttSBaxBcttt? 

BEB 1 <Z)ttS£&tt£ti££ 1 ©&Rg&fcr£> 
BEB2©««ea«SftSB2©B*ffl«£, SB 
x., 

25 MEB2©««fcBEB2©BB«#a:a«JtBB£$tt 

[»*B15] *Bfl£*«t, BE*B#*«OBKK: 
30 ttW-&n*»i©««£. ffiEB*tt££©BBlctttt 

beb i ©Bajcsaas n*B 1 ©&«§&**£. 

»E»2CD«ac8«Sn4JB2 SB 

35 BEBl©BB««*«, WEB 1 OtiiO»t«B>6 
Btf<&tt»©«#&#U BEB»©»#©&*#» * 

«E*£»«-r*fc»©BB»#-fc*rr * c £ t 
[bbwbb&kb] 

40 [0 0 0 1] 

[BB©B"r*a«»«] *»Btt. BBtt&Blcffi 
0 . #fcBS6«tt©fi»K#jifcB»{frrt y y-5?Bifi 

(0 0 0 2] 

45 [ft*©t£B] CEB©h5>^^y^r— 5?©— Bt 
l/T. 4#M¥8-64634-^iiBfxM*$tlT^*t>©*i* 

-s. ^&mm<D^.yy\zm^m^m^nrz^m^ 

©lHlK^R)cBfii|©A 1 SBKtt, A *l, -f 

50 U-H*«BBWR«««MC»«anTir>*. * 
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-5. ^©it, /■ox^BawJi&Kt'j- Kfi'itcta (s 

n) , & (Au) , ¥ffl^£a6ot*LTA*>X©¥ffl£ 
[0 0 0 3] mcD'&XMtLT, #^¥5-121615 

nmm^\z^m^nx^^. ^yX±®©2o©ti& 
[ooo4] '&&<Dmm$)ti&M'&mm¥m&^ 

ytr—zS\Z*5^T\$, K U-f >ffl U— K©^\5/ ^IC^S 

£ «, f- y XR & U - H h ~, y XW-gWUfSiT?^-^ 
H^nt^S. «t Jig A y X- ->* ©j&® ^ y ^*<®UJ L 

tefctli^-JP h*©-tf-f X<fc 0 < tSj££*ro>5o 
[0 0 0 5] Sfc. ¥S#?7^»(5f^'^ 

3ME©ftl^P b U y?&*ffl^Agtf$lAl/fc»t 
[0 0 0 6] 

<D$t&nmm x x ^ * ^ /■? x- v \z * it & n y x- 

Vn^m&mt. V-f^tf^-f >X#ti§TSH htfc 

0t*«£*fl**i>U SitfcttgH — &mQ/cm 2 ©f/HX 

fcJ&dl*. *S«ft©ffi«*<*i5J*:.fcfc*. £©¥«# 
/1 flr- ->'©* >ffitaf-#BM L tt'ji:tomtf±&¥rMW 
-tmm'AmzfflijiZnX^Ztf, £©&*DW;tj?A 

5/ *--S?tM' Xlca*«j*^j: < . L^feSSi U — b'©8e 
£ri<«i£MK3£@T&3;£«!>, iP^-eASX-fX©^-;/ 
X£<£fflT£. 'J- Kt>ff^©t>©*^ffl-e#?>. d© 



=f-y-f<T)^mz^ny'T— vi:S«K©^iE*- 
[0 0 0 7] ^ffiHS^OS^. ^yXSafttLfw 

io ^*ia»ffia*«K¥Btt»tr«*jfifc-rntf, c:©ra 
jstefc^ft*. l^u 7-y7±w<nmm\zmwi2n.2> 

±T&I!J©^fc-tm#3:^t#tj£ 1 h&D. &S©jtaI# 
15 *U<&4iH5WB««*4. £©HWH:, $BCJ-K 
7U-A^, /*yX— S?©*ft«3fc0SB«£Lifcv h 
U-y^X7U—A (X, Y^lSlKieg) <n^\zmm t. 
^7y$**< bT»JKBttrtfctt«>n«;:©W 

^XatA£^«£te^yX©l»ngB£*iJfflLTJ? 
Z. ttfaimtztf, *\ y V-lfiJ- y X<t IH^-f X 

FulSA^^.. Z.<DTztb. ^vWf'yft.W&MXto 
,hm.<D*mWrtyT-V><D®€;\Z\^ Kffi«S©^S5S 

30 [0 0 0 8] tJ£*fC*3^T. 7-yZfmmti^y? 

ifi-efe^>*i, ifi*©jR%WH©«j«36»6 P b L-X{b*^ 
35 *^tlT*3 0, «£*©P bA*ffl*^Sr/c:f«cP b l/Xft 

2 5 0t:J^T©P b UX^Ba^tta>«ra&-5 ; fo©©, /t 
^^->'©S1S^©^«tc»^-5J:5^BffitlS2 7 0 
X;j^±SJtOjg^?iP b l/X^fflMfKJ&^fflA^ffX 

40 nt— . aietas3 7 o"c©au-s i ¥Ba^fe-5 

«6^-y X1M X^#^*^ti^BB^^©^5SgT- 
^y^tinXLS^tV^ 200Ifil:J:oX5 i 7y 

45 PbUX©^S¥ffl«7!i^J:Vi<i:l/^F^S^*^. — 

ys. mm\±mm\zj:^mm\t, mmmz\tmmm-c&n 
tsmmiz&mit2 7 ox:izmz.2>z\ttf-zzztf. 
&m*mm-cektznT^z>ti8!>%imtfi)\zm< . h 

SJS&WSI^JRi^^-e^^ffi^LTU-Sfc©©. a®« 
50 e>9-yZf*>iem-C&mZtlZrty>r-: /Xli. id^a^i: 
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cooo9] #5891 «. jhEoHi,«s#i;LTftsn 

[0 0 10] 

[Mi*ft1-5fc»©fS] *«WKJ:* i MMMJS« 

ij&i»flc*^ojBio«ai»tt^n, fro, ms2©&m 

SB****. #2 2 ©£*#:£:frLT, Ml 

[ooi i] aMssHfcifttf. nao;i2c^iw 

[0 0 12] ±te©^^*3UT. 0Sb<lt ^SBE 

utmm-rz>frsb<D& i o«Mffi#osi»»R^ 2 

[0013] £ 1 ©&jg#<i: l/Tli. ***#^©JB 1 

a* i ©£*«#*»5£ffl"r*3sstt«s*« 

**. afittfMtlxTtt. & (Au) Sfctttt (A 
g) ft£©A&S©/\->y«g^#-;W«aft£frj§ 

tt. ttft<Z)£&KttS$. ^l©«®i*frlB^l©^S 

■5. 

[0 0 14] ^2©^«fti:bTll n2<DMmii&2 
©&Ba#£©8^#®K(£fi-r*&JBB*<&-5. »* 

-&bfc=fo©<i:-r5„ S^SiOWtLTH & (A 
u) , m (Ag) , (P t) . /tr^i* (Pd) 

»«»CttB-*-«ft*«Ji4:©W«C. & (Au) 
(Ag) ft£©»£R<an>7*«*#-;i/tt«f. m 



mtmszntcm (Ag) s^s Kt^fcttx-M** 

Sb>t*Mitt0>tt<A8)tf#. Pflfl**t»ttffil**** 
T-5*tt*«>^«->- Htt©ffiSB*f©^m^*^eEL 

05 »fr*H«BB4 0 0*Cet±O^H*<*4. C©£ 
5«t^itLTtt. i(Ag)4iS»<i:t5i (A 
g) <h$l (Sn) £©£&£ilfflT-£-5o 

[0015] f«#$foiiay;i2©fa, Mtft 

tt, & (Au) , & (Ag) , £j£ (P t) , /17V 1 ? 

a (Pd) ftffrsaiRsn-sii&js. fc-swa-ens 

15 -^A. SfcHT;i/5 ->U n >©<t5ftTJU5z:r>A-& 
[0 0 16] Sfc, 3Slfttf&2®&JRffitra. 

B^omatf* 2 mmm®., m 

©-95T2&&. fit, *«^t*fi;«-r«fc»»CflFS 

b<tt. * 1 mi©«a<t©^a5^w 

C©J: , 5«ci|6i»flcSB36«»«Sn*®BSa6 
KSfctiEMSSC^Ttt. M 1 ©£JMtttK:iJW* 
JLE©«fc3fcS*Bffi#«K:. BftM&ttafcttOiMc 

as (m «"#!?§) fraw&n, *ocn 6 

S. £©£5ftiJI{*:gB£:L,Tte. ^'J>hS« 

SWftUifci** (0IA.I2M) /tir— >*tjBffl"C 

ts. ±a>Lfcct3ft, *«ni:J:«¥i»&ioidc 

35 SB©«fc3K. ^SMIc^tffilXtfJSaoAJBaBWi: 
K «fc o T&S £ ¥i»#gB K *£ST- * 
■6. £©*§"&. mi©^SSi5«lC*5lt-5^1©Sai:© 
IJteBOXHftt. #MKE*4:»ttr*fc«>0«ffl««-fe 

40 *^FO*^iBfll*iatt»riEiB (&£*fcf«l!¥9M*;*-r 

¥^#:S5 J f<i:SlliS:t;SS2©4feRSB«i:*i|e 
8*l:i7T«fi$ns¥*#»il:fe^TH ^2© 

x ft a © as ©^tt *r m t> t * * . 

[0 0 17] ±i£Lfc&«lfiKte. iSfi^ffl-TS z t*»ir 

so #a. ^t'a>^-5*5gB^tc«fcsd!i©^^B© 
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[0 0 18] Tttt)^. *5EI«CJ;*«i©*i»f*:«ltt 

mstsi 2 JR 2 ©iic^ssro: 

*»**Il/fct)©*«*5. 1) £fcte2) (D^fig 

i. 3) a>*Ufte6HtTJtttLT<bAlr>. 
[0 0 19] ±&L&aMB9ilcJ;«#^ttttBtt. M 
OS (Metal Oxide Semiconductor)!!!?-^!^: K 7>-/X 
^, M I S (Metal Insulator Semiconductor) 

OiiKiffittS^*^, Mtf Icfg l 2 © 

*^Sffii'J©^2<D«g'vr6]^'5*[Bia&-5^«-?-©iS»* 
ftCW>^T. ¥*#*«+*«E*lSlK:aEn*. A"7- 
MO S F E T^7- h 7>yX^CD i5ft«If tft 

[0 0 2 0] 

(U — H) WCD^*«jtlCiH«Lit1S^C©AuA* 

U V-X*«fttfy-F»*«fli&«tt*f (U-H) * 

R6= (pXh/S) /n 
CCTp : /N*>^CD@Wffita, h : A S : 

BrffiS, n f^SnS. AuA>:/cD^- 

ffite. A 1 rty K±CA>:/£<g;=lX hTttgH^JS-Ci* 

R5^ (p/4!t t) 1 n (r 

c:t. p : mmm^m^t&m, t :««bup. r 

2 : «a^g. r 1 : /O^S) TSfe^tL^.,, 
ir2li /N*>y5r^^tCn1@iS@bfc«-&»i«l/' 
(n 1/l ) ^itM-t^tztbn^m^ r 2/r ltt 1 C 



y-v©<giJH2ffi*>£££#iii<2:U A y $r- i^F^gRtZ 
[0 0 2 1] Sfc, ^2<D^mmWHt, KK>SSt 
»»*SWi:lt&JR££j«#,fcT*Bfflffl*4 0 0"C^ 

9- v ■7±®t&j&i&m ov-^tgty-htficAu/t 

lt?7 ytcfttfj^Tj**^ 

[0 0 2 2] 3 <0*JfiJgfiitt, ^T'-kEcoy 

-XR^y- K A 1 ii±l:f*AuA>^£MM 

[0023] s-r. g i oi-mmmmzi^T. nm\zm. 

Sr^T. HCfcWr. 18 4: H U-f >fflfl.gB&g&S8 
3\ 186:&£gB, 182 rfy/IStS, 18 

0 : 1 8 1 : A 1 «g, 18 5: &JSA>:7\ 
18 3: V-Xffl^ffiSfeHMH 6 (U-K) V- 

[0 0 2 4] - (1) 

(1) *T?^y^Orta8«»[R4*Mi^fc«»*«*igJa 
mttz&. A*>y©gtaR 6«. 

40 

- (2) 

1 5 0 wm, JP£ : 2 0 p. mtfmmi&U^&lZteZ. Z 
<F>m-£<Drty-7<r>1&.mZ (0. 0 2 6/n)mQi& 
0. +4>/h^ <T^S„ *CA 1 nffim<Dt&inR 5«, 

45 

/rl) - (3) 

5«+7>tC/jN*<T*^. ^ffittMttl^OttSt (R1 + 
R7) tt. m<3elC 

50 
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(R 1 +R7) =pXL/S 

s, s:iimw®*i) Titian, wi£L)fc«fc3K:aws 
mtt.&mmmmosoprty'r—i'omGi cjp£ : o. 

1 6mm/iH : 0. 3mm/fi^ : 2mmx 2)T 1 . 4mQfi 
«: , * (C A* > :/fif £ £M -T 3 fd » T- tt3lg}giri £ T 

Tfct. ^SB&^^©lgtn£Ttf-5£|W|l$K. KUWm 

[0 0 2 5] 02 IK, ^BJtc^S^ig&gHlOS 
**8i££7K-r. ^SB^ag^OiSiaSTtf-Stcte. 

HX-S^ifi-r^. dO«£r, ii«SE«i (0. 1-0. 2mm) 
[Cit^TffimiTM^fc-Sc+mm 2 t+ftjz&Utctb, Z. 
com 1 jl-ffSHMHHW l 9 4 cDJtfeite 1 it QfitTKTr* 
So <fi*©JIS2^«««!JB : f 1 9 3lt 9-y7<omWfr 

sctf. 2mowmmmm&m&x&z>. *&#*ss 

Ttt, ^T-iz!i^S31S(C«fcoT, Sg2fl.gBJfj&SSB^::<i 
JCT?J»W©«#*tt5C:t*«T?*SfcJe>, 4 5i:»«o 

[0 0 2 6] fi£*©^y^r-i?«lifi-Ctt, f 
C0WJtt3&ii« < ft: 5 Otti&ISBoSSIJ ft *te** 

tt. 8tItE#OflfiSB©Sg 1 naSSttJIII^Bfll^-HiJ-** 

«i oases *t/hs < , sfcsstt*^ o«r**c 
mTzmmm&iimmf fcsic+e^-rs c u sb**©&s 

dO^tC^oTfc^O/t^ir-^tCjt-CTiaai 

[0 0 2 7] Sfc. El 2 1 ©^7y-^$I*iT5fc 
»Ot-JUHXgtr*5UT. S2S^f 1 9 3^ 
ao««T?Jf LT>f*JltKJ:0. ft^S/N*>^"l 9 5 

^itLxfuimmsa^wmi 9 4* ; e-;ph^^ojs® 

^5Cta< 1SJ&g#:0|fi^tC^^^*(ClltB L 



... (4) 

LT&338£ ftfcSg 2 &i&48^ SB** £8M&E#©ii5ffiija> 
ttlLT^actTf**. ^2*^SB**Oj^(8iJ^eif LT 

T»f fcJB 2 ^SB*/fO^M«ttSBi^ 1 iffi^ SBWOT^ 
SttfclMIJ-e*— *>h*»f62fcU -SBOA*>y^SB 

^SB** OM-fflAW ^TS^S tcffl^m 0 i&tf^FS £fg 

[0028] #.\z, &2<D&mwm\z-D^xmM\zm3\ 

15 n. ^s/^KffiO«*fcB***i*«ftttt, 1) «A 

net, 2) ja«-y-f 3) >\y>T 

t. 4) ^-;/:/*ffi©j£^fiIi£©Jg-&7!>*fi£7-f >©$S 
20 h-CoI^Ta&Os ^^y^o^SAVjt/^ico 

4jftT»s. p b u-x©aa35t*iiii^¥Ba«»*»ttnfc 

«ui»ntfi/i o©g^iat?MCGi#tt*sf#?, 

tfc§aftjW£ri>ofcfc#, ^*-o^a<i:^<^^<£¥fflo^•r , 
t ^ t*S0^ ibtA^tz.lb^y ■7¥t&<D&fe& j $>mm 

-&SBo#^ttS</ £ cs <> ^>yytciat5€.ai*-o^:g^ 

40 »»5*aiLTI4, ^aB*t»C^y->i->-h^^ 

[0 0 2 9] WSfcttfcHLTttlHHfclr*. «%>»S&0 

Sr4 0 0~5 0 CCfwt" Si^B^Sofc. CO*ftT 
tt. ^ffli:OaffiM*^#^fc*i^S]jatlO^*fi^ 
^C^ < 0 ^ >y ytJ-'f X^tl(t<!:±$ < 
adH-T4«:llfta«*#^i:^5BI«***ofc. *%B^(C*5 
50 UTtt. ^-ora^^fi?ft-T'5>5:a6K^afig ; &2 5 OTC 
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h xt— ->* i^M©&£y-^T-&/i,Tj(joiE L^^ii 

«Stt£lni;tafci&, t^ 7© H&JIMKffl £««©&£ 

n**-rxonawnwffaw oj-k> ££fc-ttTE 

it. T^y^tWRroft^i&A^ittSSSSMUJat^jSi 
bTry^O*«Si6^tf. T^-y 7©±T 2 
«Bf*«**«^. as^rogfleKtfSo* (tf-<M*»J:<» 

St^BeWfiflMBtfflKfcfc. 2 *f9r<hfc|ff|flg© 

[oo3o] m3<Dmm]&m<Dftm • %im\z-z>^ 

:/©a i *«(c«M*LT:fe< h 
coo3i] mmm) &cf. ±B<B5fc«»»©AflEW 

-6. 

[0 0 3 2] 0111 *&m\Z&.Z*i»#rt>yir—i?<D 

&m&Ltz±mm. (t>> «^r®ia. (c) btist 

CfflESMOSh7>yX^TS0. V— XRtfy— hfl! 
Aim® 2, 3©Ki?«*<J4Atm, FU>««4:fc** 
ffi«ffi4©««ffi^«Au**3SHSF3nT</>*. =f-v-fV> 

v-xRcfy-h«at«^»*it««aAuA>7'8 

V-XS^y-hffl'J-K^S, 6tt. Cu3711 
KPd/Au©S&JB#o€? 1 2j&tjfi$*lfc«ljt-e. « 



iP0.2mm T**. 7-Xffl U - Hig^ 5 (Dffitt. V- 

>J-FaS : ?5W:V-X«I2©H:«£ffi£B-5. 
±©Au A* U- FiS^WP d/Au!li2 3 0 

05 ■COJDjfcfiS-e^'f hlCjfl*ttfiE*£4lTt>«. JE 
9SntAuA>y©*S3H BKl 5 0 «m<l>x 2 
OfimtM. *fflKRJ115''rNH b 7tt. Cu3713 
CPd/Au0t4I*oS 1 4*<JfiSttfc#|jftT, M- 
B£te£e>K:*9l 0 ymCAgfeof 1 5*<ifi$tlTVi 

10 f'yyiSllOAuMt^afOAgfeotl 
ttAu/t>?/U-FMHra«££n*lZ2 3 0t:©Jto 

f^fiffiT-^-f bizm&fcm&ztiT^z. v-xffl 

V - FSSi^ tt, H *nfc»l&B#: 1 6 ©fc&©« 

15 o. tz&zwQmztifzmfcoij— HSftiaxu y f 

•5. HI^>ffly^ffi^te«tIgg#©J£®l::BffiLT^ 

itttf»DI$nfcV-XR^y- hffl 'J- FifTF ©T® 
(^ttttS) ttl^i;i«Stafc?l^-¥Ii:6;5J;5l: 

[0033] *nmm\z&ntt, y-xtitv-xi 

25 U-KSg^A*. i^Eg£*lfc#§5c© A u A* o 
jgTr££C:£, ^-f i» : FA««®ftai < tAgJe>-3*JKfCJ: 

tiBBBiffllttJPS 2 0 Mm©AuA>-/, f'^lli 
35 1 0 jtim©Ag«6^^*^ffibTi5 0. -ZnZtf 

^*^P^-S.dt^B5<*2>)^abS^i:. Au^Aglif 

Eaictt^Tias-T-f ^;p#^^g^ci©fcae>fc, ¥ag 
40 #a- y dr- t vx<D&mmm«ii\z&nz> t^? ffl&& 

t tkiff ts.%k&mvtm-?mi&t< n-s t -y t- s? 

©iaSM7!M£<. *«©^Jg5g*i:CuSg^©^lig?S 

45 ^«jfi^fciit)^©r^i'%^-r^)^*-«/jN$^„ ^© 
£46. ¥^A5/-r-i?,i:EJis«ra©»^a5ttias-T 

6 c«. f77±i;ttlti.v-xffl u - b'ismcMo 
so ^-yy©n^ise^h$<^-pfc«-&-efc, WP8S*^»Ig 
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[0034] ^yycommmmty^^i:(Dm 
mmmtvx, Ag^M^LTAu/Agmif 

[0 0 3 5] CCTIiAu/O^it-fXiLT 
1 5 0 Atm<J>£:Lfc^\ A*>^©®fig^pIfigT-*n«fe 

[0 0 3 6] @2H K A 

l©Al«fi|2 2i*^«J6o^2 5*JS$nfc'J- K 
*S^2 6ttAuA*>y3 0^J;^T3i@{Ctt^$nT^ 

U- K^ttJf<&JjWtfl!eB#3 2 Ofi@ia^T^^r$ 

[0 0 3 7] *SaS«K«fcntf, 7y?t.?'(1&¥-W1fi 

sits. z\<Dfztt). #i%fir/^v7?£wm&m<num. 

Mffitt^Ji&^^^Wy-^StftT-i**. IB 
[0 0 3 8] @3(1 *^BJ(rJ;^,ij£^/t^y-v?tC 

*5^t. Ag^-xhgfM*f7y • y-imm\zm 
^tz^<D-~^m^7F.r, mzt$^T*m#^-y73 

5 CD A 1 «« 3 6 <h«&S*!>o * 3 9 £ttfc U - FSSB^F 
4 0ftAu/O^4 5fCJ:oT^atC^$nTt/^-5. 
■?-V^0O*B«1S3 7t^fflf43HAg^-Xh4 
6(cJ;oT^Sf$nT^-5. ^SfliCu374 1l: 
Pd/Au«6o^4 2 ^n^ffiig-c, JW-to**— K 

[0 0 3 9] *-gffim\z£fttt. H 1 <O*J60iJ<hl§)J$<D 



*-5ffi«!tCfTX.-5Ag^-X HCJ:-5^-y :/ • ^W&i^ 
5G SSffi L T *> ft ffittoo * * * - ■ x $ ffi ^t- 

05 £-5. 

[0 0 4 0] B4IJ, *«MH«t***#^yir-^C 

•yT's ocoiggg^fi)cs<Bijc73^sstffls.z>'sii»fflA i mm 

10 5 1. 5 2 Kf4. H10*JfiWira«»C#<«ra»OAu 
15 Snt^i. ^••^yaStCttgSS^AuSfc^Ag^ 

Pd/Au77->->i«)^^*tss$ nfc*ismsffl 

SSSf 5 4 Affile 0. l~5(im JP£<DS n«>o?* 

tfffiZtirzA g*-y ->ol h 5 8 srtfcAy-ejS^&g&EE 

20 *snx^5. ^nmmwuwm^&wm^mm 
m&mmzmuiLtzmi&T'^-ji nsn. 

[0 0 4 1] *Std6Wci:tiH 0 1 £PHSa3Ml#tft 

*&umwzm*®)mmzi&mx'gzffim-e$>z>tztt>, 
;^y*—i/<D&&tfm<b&}m#i\zi7t)tiTA i mm&n 

[0 0 4 2] 0 511 *mw\z±2>*mftrtyf-z;& 
®.fr±xz><D\zm^z> v— x&tf-y- ksb/bv h u 

^X'J-H7U— ACO— gSJS0ih 1611 0 5COA- 
35 A' WiE*»6J!.fc/tyir— ^fi*fiCT«f©»^*ffi, El 
7«, ^OYhU y£XU-F7l'-A0*a. 121 

8«, i^a^-juH^^^-riaT^^. Ei5c*5(,^ 
t< y-xffl u - k 6 i ty- hi 'J - P 6 2 

y— hffl'J— H6 1, 6 2±\Z. *i#:f7^6 5 0A 
1IS1S6 6, 6 7±K^a6fli?)SSn£:AuA*>y7 1 *t 

±tc«, ?-4i)AgA*>7 p 7 o*i^^$nrcKu-f >«y 

— ASrKlt-2>t- hXf-y7 4S20 O'CKliJD&U 
3T1 A'>^3 0 5 0~5 0 0 gCD^T-ttljEU fy^ 
50 A'>7\D«n»£lli«l.Tl££U 'J-Hi^-f^© 
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-A (07) JltF&SC-b? hLfcfttttfH8 

@8H EI 7 (DA — A' N®;£P^<=> JITc*^ 
©»HB«ire**. H8C*W. %-JI<K&a8 0. 
8 lW+thr^ 8 2fcfc. VHJ y^X'J — h"7U- A 

US. T&$!8 l©*tb'f^l:flft:f7^6 5**ifrt 

j&»&fl.KtH*V— X&tf^-MJ — K©itS3 
tt, T&a©*v £?^0*£&m«*trt > ft*K:ift< L 
T & 0 . CD * f kr ^ U - H £ J* A,fc* 

©fltR©fitf^riW£<&S«fc5K:X5*:LTU<5. ^ 
*><U A*>yj»-&gB(DBgrai 0~2 0 Mm©^8g'N0D 

[0 0 4 3] *mSfi»J©U— K7U-A2fctK»tffifr«fcn 
«, m^iLTffl<D<J-H>'Ix-A(C I Caz7 h£vh 
U yd^XtttcEHU 1 U— FyU—AfrZntlZ/ly 

&l!tt'J - F»*.gB£Rfc^T¥®WI3'J3J0Xt;:«i; 0 €r 
fc-a-®(DjDX*»«$:tti-a--5fe*nX h£±tf&UX&SJ 

mm*— m«o^xs7?fTA-5fc«)^sxs©@as*iBi 

-f Xtcjfiu*^ £ ©/hM^o»S©¥iS<fc/l y dr— v£ 
[0 0 4 4] @9tt, *%^t«t-5^#:/t-y^r— ^© 

^i-A l/^;l/-CA u A>7"«filcStl, ^n*^^-f 

->>y^«tt3eH-»c^»f$*xs. AuA'>yoMii 



i Tflfi«e>o#$rMLfc^. Pd£0. 0 2~1 ym gjg 
nb-o^L. MICAuSO. 0 0 1 ~ 1 tim m%.$>-o 
*UTtt±W6n*. F K >ffl^.»»««l ; Ptt. Cu 
05 &7— l Tfl6*o#SiSLfc^. Pd£0.02 

~ 1 w m*§g?4£>o (CS^StC A u^O. 0 0 

i ~ i Mm g««>-3*u mmzf-yzfiim^-ix 
(DfflM-tc^jrapx^n-5. ^yx- y<f&mm<?>A8Z' 

— bit, S^flO-lOO (imOAgf- -/icyUXiJD 
10 I*Jn*Trt-BB**V>ttiii8BlclHCi*»fiKL. ^©^H 

CSni£0. l~5«m f ^Slfco^ti. Z\(Dt2 
©JS£«, Ag£©ftSJta<2 0 w t %£TFi:&-5/P£ 

15 yy-X'J — K7l^-iS*>r^ >^X^-v ! tr®-B:T 
¥mfr*y7, Ag->-h, KU'f>JI*MMftM 
SfcOiCfit^btLTSIL. JO!?* 
HKl£JjD*.T. 1 I cmffiT-ggr&Srfr^. VhiJ-y 
d7X±T£S^5S7L ffillt-^HlSCAO. 

20 H8 tra*OR«T»JB : E-;UH*fT'5. V F 

gib, U-KOtfftW^JBMlSttUTSSfifcT*. 
[0 0 4 5] #*aM»Hrj;ntf, ggp a nJaXXS^M5>J^ 

25 -f>iaoT*^Ol8*? (1) gBn a o-fey F+$£, 

(2) WJTE— JH«. (3) U— H©«IWr»»<0 3Xfi 

(O^D-trxttfc^T 1XSS«ST#. ^e.{~iia*-iLTCD 
^^hfc (1) OIi«t7'f t*>r^ J'^tB*©*' 
30 ^ h^TT^-C^Sfcse). h-^KD^S^ h(OS 

[oo4 6] iion *&mz&z?-yzfmmnm& 
&mm<D-'£mm$:*-r. u-h^u-awv-x • y 

— Hffl l J-K71/-AtKH>ffl'J-H7U-A©2 

T, V-XfflU-K9 1iy-hI'J-H924«l 
fcCu&#OU-K71/-A, StJtHU-Oiy-f 9 5 
*»*Lfc'J — tIKPd/AuJOcf 

^Msnx^s. vi"<>mif'<<n±.\z\z. Ag^-jp 

^CD2iScDU— H7U— ACDraiC, AI1M9 8 

\z=f-i£>A\i-&—)iny?i o osMbtiffltii o 

2f=t^cD^^5 i y7 p 9 7 £«E*, ^©±7 2 *3f 

45 klt'j-f zmmaj: Lti^m^ v >x 

—iSm&V—WSiTfi-r. 0t;*5UT, ^fl&E^l 0 3© 

mofr** e v-xwy- h ij - h 9 i . 9 2*<i 

4rt<i»tB£n. ^rfttf*0X$nTU-5. ffiSgg#:^<D'J 
50 -FtCte^g&WlCiffl<&ofc*-.y?gB9 3*i$ttT*3 
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•3. 'J - K<0»f*»faiX«fCf8*-r**6:**V'C>7 r tt# 

tefeTSft-aT^i. fiEoT. ±T ; E— JH*&S! 

ulfl/Ag/^yi 0 l/Pd/Au«>-3*^-f 9 
5©flE**j6. ?7y±I(JAllg9 8, 9 9/Au 
A'>yi00/Pd/Au*o^U-F9 1, 9 2©E 

x# o # o c» us * t - K -r a c t ss*?iffi t «c a fc 
[0048] gimt 5 i ^yty'f afc«e><a 

b<D— SIJggiJT&a. ElfciiUT. hi 1 
Ote/PS 2 0 MmOi&AgSST. 1 0 Atmco 

Pi 1 lS»'*l/Tli*. SftfJ^fifcte, 

froT^*. Ag->-h»®!$«, EEffiini— illilllS 
3 5HviUTK/.ca.k3KttttfflSLT^ 

S. 

[0 0 4 9] **««©»^">-h*ffl^T5 l y7 r /y 
^MlCitfTU S i^y:/KJtofe*j£##/J\;5^*frT 

tt^*iBT©«ffifeiBo»j«*«fftenTSf^*«5ttrfcii). 

5*<T»$BI©»5Ag->- h**!ftJKLT<n*fc 
[0 0 5 0] H13H ^y^t*^ £tt£t-<5fc«>© 

-honzssi i2ii mi 2 tmctinxwLm&mi-tz 

Ag->- hT&a,, -e-o^Slc:. JP£ 0. 3~2. o jzm 
WSni6^#l 1 3£iSLT^a. 

[0 0 5 1] #3y&{SJ<D&^->-h£fflUT^yy/y 
-CcDS^K^JES^tf^.^ iD^iaa 2 2 0 t£t±0 
*#T-CAg - S nKfc\Z£-oTWimmf8.-$tlZ>rziit> 

T&m&mm±<D&-£tf®%izmft-tztzsb, 



E.&ft-cm'0zfr^&mti.&-&&®w l iz?T z.z>t.^om& 
tf&z. m tzmfiftmfr e>mmts ntz (sst * © a s - s 
n miz\*. immmzziTfrzx.* izmm-^mmiz^. o t 

A g ftafcJfc, IWiAg- S nJg<75ffli,*C« 
05 4 7 0°CU±l,Zl$ ] St>ZZ£tfTZ> BS»tt©iS(V 

<h-Ta;i<!:7!>n?£a<£>-t:&a. HMg#:AySr— yiU 
©«*ttKHLTtt. HI 2£H«©3»*a«»£ft.5. 
[0 0 5 2] 01411 T-yftym&'grlrzfzttXD 

10 -H4Ag7-f+114, 115SWl:g^7V 

[0 0 5 3] *3IJS^JI-J:nti. 7-f -V#fi&-s>£:8B# 

->-hT^arc». Pt>as»©a.j5E«»#e«KsttfL 

15 T@ 1 2 £l^©Sft*7j«»en*©T?»*. 

[0 0 5 4] 131 5 te. *&W\Z&Z>¥mfrrty5—i; 
CfiWT. ^y7- y-fWOft^CAgftfSlUfct 
^<Z>— §&6g0iJ£5K-r. HC*V»T. fi»ft?yyi 2 0 
©E&J&fijcBffiiJKlteA ltll 2 l^f&Sft. ^<D± 

20 fCtt^©AgA*>-/l 2 5^Pfi£$tlT^-5. ^y^" 
»*ffi(Ctt. fiWAg6otl©lIigl2 2*< 

-H 1 2 3 tAgy\*>^«itS. a*ttftE*$nTV» 
a. ^y^*jB«St**JB*-3**tifc^'f« : f-l 2 
25 4tt. 8Hfl 2 7 i 9 Ovol% ^±©it^-e?g-&^nfc 
AgSf 1 2 6£J*A/t?» iS^&j&JEJtf^nT^a. 8f 

t^liffliliLTI,^. AgUftfy/gaOA 

g^M. is^tfAgSH^t^-fiSHS Ag«mg±tt 
&Mmft<Dm*R-e%>ftmz&mm&ii>mm snt^s. 

[0 0 5 5] **M«KJ:ntf, l&mSii&tfi, >hM • 
P b l/X©*i(*:A7y-y$giTt5. 

40 «toTAg&fOf||«^&<fi:0. »^OAgfif 

45 ^53a*t>»*. *?>c, &£#a<mit<tAg*i^<c>jg 
50 ^^^*t>*a. 
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[0 0 5 6] 11611 *^l:i5^fli:/V^-y 
iZ&^T. f 7 ^/y-f r.l©8^l:i$MLitAg-> 

3 OcDA 1 til 3 1 (CfiAu^-;H 3 9 t>m$L 

sn. Iliii 3 2 0lSli:tiAgltW^S 

tlT^.5„ U-HIB? 1 3 5 ty-TSg^ 1 3 8<D&ffi\Z 
Cteifll 4 1 *JgfifcLfcAg->— h 1 4 0*«lfASnT 
? K;S^$nT^-5. 'J— KiB^tt, ttffig#£>lffl 

coo5 7] *mffi&nz&n& 02 hmm<n^mam 
5*1* ask. u- F*?]Wfrflj**s©*fflT^*a>-e. 

Ht*«Tf**fc»e>, A 1 IS/A u JP/ u — HSS-? 
-5. 

[0 0 5 8] 017H *9BW=J:«¥4MVtyir— 

5 ©A 1 mm 14 6 1'teA u 15 4 ;W£fi££tU 

1 4 7 ©«*BfcttAg**tt#»J«anT»r> 
5. iJ-HJPl 5 0i^«f 1 5 3®gSI:BPd 
/Aufeotl 4 9, 1 5 2A<Jg£ftT</>-5. J-y-TM 
ffii^-f SB^nCttjBl 5 6*MLtAg->-H 5 

[0059] **«w;:«kntf. 02 tmmn&igktfm 
znzmiz. n y tr—s?±m\ztnm L&iz^ffi*© u - 

[0 0 6 0] HI 8 IS. **Wfc±*¥*#/tyir-5? 
T. SB*S»«1 6 0«^5XX7|?^v->-h{CCu?g/t 

Si&SST 165, 169, 170, 171 jW&JifcStlT 

fti^Sffi? 16 1. 16 8, y-*fflttilWm64. 1 6 
7, r-Vm&tm^ 1 6 2. 1 6 3, 1 66A^i^ 

0i9H 0 1 sroisgiasi;:. 

flc/tyir- $;-*L S I /t-^-y^ifSMLtff 
eEcD-SIJfiC»J^^-r. HKfcWT. 128S8« 1 6 0 CI 
li<i#-fiaSffitOL S I Ky'r—V 1 7 6, 1 7 7, 1 7 

8 t.mm^m&rtvT-v 172. 175 ttm.-Bi.TSn 



yfy-^tD^mm^i 73, 17 4*<^ffl^{-j:ojs 

[0 0 6 1] ^KUSWC /17-¥i#-'1y^- 

10 £^£j@ATMffi±#-f -5 ^pggcDtB 

5 Z. £ b*^- gg<£>#ift £|6]±T'£ -5 <h H ^ a* * 
-5. 
[0 0 6 2] 

15 [^BJ<^^m] J2U:l¥aftLfcJ;-5lC. *38KK«tntf. 

[02] *mw\z&z>¥m#:rty>r-z;<Di&<z>-nm 

20 0J. 

[0 3] ^WlCkS^illflc^yy-^CtflO-^tt 

m. 

[04] *%WC«fcS^«!ft:/'?-^5r— ^<Oflfi<D— 
M. 

25 [0 5] &9&m\z£Z>¥-m#rt*ytr-zS\zm^Z i )—\ t 

[0 6] *«Wfc«t*¥##^y^r-i?©»*itT#lia 

[0 7] *BWKJ:S¥*<My^-5*©tt*£Tifc4' 
30 ©U— ivRifi. 

[0 8] 4-- suture— jui* 

[09] *9&mz&z*m&rtv*-i'<DtB.?t.3.-cya 

35 [0 10] MncJ:« P b UX*»#/ty4r-J>0|| 
[011] *f&m\Z£Z>P bUZ.*mftrt'y>r-i?<0— 
[012] #389ifc«fc*7-y;7 r KiB»B©Pb UXSfi 

40 amro-sfts&ey. 

[01 3] *fm\Z&Z9-yZfmwmm<DPbV7,&& 
[014] ^RWICti^-y^JiffimSlOPbUX** 

45 [015] *&m\z&z*mfcrty>r-is<r>m<n~-&m 

[016] *Rw\z<kz*mtertv5--i;<Dm<D-$zM 
m. 

[0 17] #«WcJ:«¥»*^y*-s;©te©--*lS 
50 M. 
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[02 0] ¥*flc^yir-^«8fE«K^x^. 
[02 1] *¥ZW<D*m&rty*-z/<D&*ffim<D-- 
&L 

1, 2 1, 3 5, 5 0, 6 5, 9 7, 1 2 0, 1 3 0, 

1 4 5, 1 9 0-¥»*fyy, 

&. 4, 3 7, 5 3, 6 8, 1 

02, 122, 132, 147, 1 9 2-1111. 5 
-V-XffiLJ-F»J% 7. 
6 9-FK>iW, 8, 30, 45, 57, 7 
1. 1 3 9, 1 5 4-Au/t>^ 9-HJP«, 10- 
X'JyK 1 1. 13, 24, 27, 38, 41, 13 
4, 1 3 7, 1 4 8, 151— CuUT, 12, 14, 
4 2, 1 4 9, 1 5 2-Pd/Au»o#, 15— Ag 

1 6, 3 2, 4 7, 5 9, 1 0 3, 1 2 8, 1 
4 2, 1 5 7, 1 9 2 2, 3 6, 6 6, 

6 7, 9 8, 9 9, 1 2 1, 1 3 1, 1 4 6, 1 8 1, 
19 1- Alil, 2 5, 2 8, 3 9-»ftJR#>^£, 

2 6, 4 0, 1 3 5, 1 5 0-U-hm 2 9, 4 

3, 1 2 4, 1 3 8, 1 5 3-^S^ 3 1. 7 0, 
12 5-Ag/O^ 4 4--tfyU»PXSB, 4 6-Ag 
^-Xh, 5 1-i«»fflAlig, 5 2-MMA1 



^«»««^, 5 6 -mmmn^m^, ss-Ag 

^7->j.'>-K 6 1, 9 1-y-Xffl'J-F, 6 2, 
9 6 3-U-Kffi, 6 4, 9 4, 

05 9 6-U-Htt, 73-»*ry-;k 74-t-hXr 
-~>\ 7 7 6-jB*ttMft. 8 0-^E-;U 

K-k&SL 8 l-^-JH> f T^S, 8 2-4ttr^ 

-r, ioo-au#-ji/;o^ ioi-Ag*-M 

10 110, 14 0, 15 

5-Agy-h, 111, 14 1, 15 6— ft. 112 
-Ag37, 113-Sn»o*, 114, 115-A 
g^^ft, 12 3-U-H, 12 6-AgSf. 127 
-»S&, 1 3 3, 1 3 6-Pdfeof, 16 0-4M 

15 16 1, 16 8-KK>fflMS^ 16 

2, 1 6 3, 1 6 16 4, 16 

1 6 9, 1 7 0, 1 7 1 -LSI/l7^yffl« 
1 7 2, 1 7 5-«ES¥^7^r-y, 17 3- 
20 ffitfC^, 174-3 >^>1t^?, 176,177,17 
8-LSIA7^r-y, 18 0-^7^ 

-JMffimm, 1 8 3-y-^ffl^«»««^ 18 4- 

K UOffl^WSEIKSB^ 18 5»4i/t>^ 186 
1 9 3---£2ftffi»K*?. 194-*l^ 
25 SHSflMt?. 1 9 5-*&jg/\'>7\ 1 9 6-»&JKfi| 
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